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Y2O3修饰Ni/SiO2催化剂在甲烷部分氧化制合成气反应中的
催化性能及稳定性
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Abstract: Aseries of Y2O3-modified Ni/SiO2 catalysts were synthesized by a conventional impregnation method.
Catalytic performances for the partial oxidation of methane (POM) to synthesis gas were investigated. The
addition of Y2O3 promotes a decrease in size of Ni particles supported on silica, increased the dispersion of Ni
particles, and enhanced the interaction between Ni and silica. These properties gave the catalysts increased
anti-sintering and resistance to carbon deposits. The catalytic behaviors of the Ni-based catalysts for POM were
significantly improved when Y2O3 was introduced.

























































公司 X′pert PRO型 X射线衍射仪 (Cu Kα射线 (λ =
0.15406 nm)，X′Celerator超能列阵检测器，管电压
40 kV，管电流 30 mA，2θ扫描范围为 10°－90°)测
定催化剂的体相组成和结构。
(3) 透射电镜(TEM)：采用 Phillips FEI Tecnai
30高分辨透射电子显微镜分析样品的表面结构(加
速电压为300 kV，分辨率为0.1 nm)。
(4) X 射线光电子能谱 (XPS)：在美国 PHI
Quantum 2000 Scanning ESCA Microprob能谱仪上
进行(Al-Kα为X射线辐射源；束斑为100μ；步长为
0.125 eV)。以C1s结合能 284.6 eV为内标校正其它
元素的结合能，并分析样品表面各元素的组成。
























































































Table 1 BET specific surface areas and




































Fig.1 X-ray diffraction (XRD) patterns of
the aNibY/SiO2 catalysts
表2 9NibY/SiO2催化剂上Ni (NiO)颗粒粒径(DAV, XRD, DAV, TEM)及POM后催化剂上积碳量
Table 2 Sizes of Ni (NiO) particles (DAV, XRD, DAV, TEM) for the 9NibY/SiO2 catalysts and













































+after POM for 10 h; ++after POM for 50 h
















Fig.2 Transmission electron microscope (TEM) images (a－e) and particle size distributions (a′－e′) of
the 9NibY/SiO2 catalysts
(a, a′) 9Ni/SiO2; (b, b′) 9Ni1Y/SiO2; (c, c′) 9Ni5Y/SiO2; (d, d′) 9Ni10Y/SiO2; (e, e′) 9Ni15Y/SiO2
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关，Ni和Y的电子云受到些许扰动)，但不同aNibY/





















图 4为不同 Y量的 9NibY/SiO2催化剂的 H2-
TPR谱图。由图可知，催化剂上NiO在 700 °C以
下基本还原完全。根据文献 24，对Ni/SiO2催化剂，










图3 新鲜(A, B)和还原后(C, D)催化剂aNibY/SiO2的XPS谱图
Fig.3 X-ray photoelectron spectroscopy (XPS) profiles of the fresh (A, B) and reduced (C, D) catalysts aNibY/SiO2
(a) 9Ni/SiO2; (b) 9Ni1Y/SiO2; (c) 9Ni5Y/SiO2; (d )9Ni10Y/SiO2; (e) 9Ni15Y/SiO2; (f) 10Y/SiO2
表3 催化剂表面原子分数(A)
























































































Fig.5 Influences of Y loading on catalytic performances
over 9NibY/SiO2 for POM
(a) methane conversion; (b) CO selectivity; (c) H2 selectivity
图4 9NibY/SiO2催化剂H2-TPR谱图
Fig.4 H2-temperature programmed reduction (H2-TPR)
profiles of the 9NibY/SiO2 catalysts
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Fig.6 Catalytic performances for POM over 9NibY/SiO2
as a function of time on stream
(a) methane conversion; (b) CO selectivity; (c) H2 selectivity
图7 不同9NibY/SiO2催化剂在POM连续反应
10 h前后的XRD谱图
Fig.7 XRD patterns of the 9NibY/SiO2 catalysts before (a)


















Fig.8 TEM images (a－e) and particle sizes distribution (a′－e′) of the 9NibY/SiO2 catalysts after POM for 10 h
(a, a′) 9Ni/SiO2; (b, b′) 9Ni1Y/SiO2; (c, c′) 9Ni5Y/SiO2; (d, d′) 9Ni10Y/SiO2; (e, e′) 9Ni15Y/SiO2
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